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(54) Optical disk, optical disk unit and optical disk producing method. 



(57) An optical disk is adapted for use in an optical 
disk unit which irradiates a light beam spot on a 
target track on the optical disk and controls 
tracking of the light beam spot based on a 
tracking error signal which is generated based 
on a reflected light beam from the optical disk. 
The optical disk includes a disk shaped sub- 
strate (73, 103), a spiral or concentric guide 
tracks (61) provided on the substrate, a writable 
region (62) provided on the substrate between 
two mutually adjacent track turns of the guide 
track, and a preformed track (63) provided with- 
in the guide track and prerecorded with read- 
only information in a form of variations of a 
topological feature. The guide track (61) and the 
topological feature have mutually different 
height positions so that a tracking error signal 
which is generated when the light beam spot 
scans the guide track has the same amplitude 
as a tracking error signal which is generated 
when the light beam spot scans the preformed 
track (63), and the height positions of the guide 



track and the topological feature are different 
from a height position which generates a maxi- 
mum tracking error signal amplitude when 
scanned by the light beam spot. 
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BACKGROUND OF THE INVENTION 

The present invention generally relates to optical 
disks, optical disk units and optical disk producing 
methods, and more particularly to an optical disk 5 
which has land regions for writing information ar- 
ranged intermittently in a radial direction of the optical 
disk and also writes. information in a region between 
the land regions. The present invention also relates to 
an optical disk unit which writes and read information 10 
to and from such an optical disk, and to an optical disk 
producing method for producing such an optical disk. 

Generally, optical disks can roughly be divided 
into three kinds, namely, the so-called ROM optical 
disk, write once optical disks, and rewritable optical 15 
disks. The ROM optical disk is typified by a compact 
. disk (CD) and the CD-ROM. The write once optical 
disk is primarily used in f iling systems which process 
image information, and can write information only 
once but the written information can be read many 20 
times. On the other hand, the rewritable optical disk 
can treat code information, and the information can 
be written, erased and read many times. 

However, the so-called partial ROM (P-ROM) 
optical disk has also been proposed. This P-ROM opt- 25 
ical disk has a region which is exclusively for reading 
and is written with information such as a program, and 
a region which is used to write and read information 
such as data whiGh require rewriting. Hence, the P- 
ROM optical disk has the functions of both the ROM 30 
optical disk and the rewritable optical disk. In such a 
P-ROM optical disk, there are demands to write infor- 
mation with a high density and to accurately read the 
written information, so as to further improve the per- 
formance and capacity of the optical disk. 35 

FIG.1 shows an example of a conventional optical 
disk, where (A) shows a perspective view of the opt- 
ical disk and (B) shows an encircled portion of the opt- 
ical disk in (A) on an enlarged scale. 

A P-ROM optical disk 1 shown in FIG.1 (A) has a 40 
region (hereinafter referred to as a ROM region) 2 ex- 
clusively for reading, and a region (hereinafter refer- 
red to as a write region) 3 which is used to write and 
read information. The write region 3 includes a region 
3a to which the user can arbitrarily write information 45 
and from which the user can arbitrarily read the writ- 
ten information, and a preformat region 3b which is 
provided at periodic positions. This preformat region 
3b is preformed during the disk production stage in 
the form of pits, and indicates an identification (ID) 50 
signal such as the track number and the sector num- 
ber. 

A recording layer 6 is formed on a substrate 5 as 
shown in FIG.1 (B). A head guide groove 7 for tracking 
a light spot of an optical head (not shown) to scan a 55 
predetermined track is also formed on the optical disk 
1 . The head guide groove 7 may be made up of a sin- 
gle spiral groove or concentric grooves. In FIG.1 (B), 



R indicates the disk rotating direction. 

A land part 8 is formed between two head guide 
grooves 7 which are mutually adjacent in the radial di- 
rection of the optical disk 1. A pit sequence made up 
of intermittent pits 9 are preformed in the land part 8 
of the ROM region 2 during the disk production stage. 
This pit sequence relates to information which does 
not need to be rewritten, such as programs, images 
and character fonts. After the disk production stage, 
arbitrary information is written on the recording layer 
6 of the write region 3 by the user as an arrangement 
of magnetization directions, and not in the form of 
pits. 

FIG.2 shows another example of a conventional 
optical disk, where (A) shows a perspective view of 
the optical disk and (B) shows a part of the optical 
, disk in (A) on an enlarged scale. 

An optical disk 10 shown in FIG.2 (A) has a write 
surface 11 with a write region 11a. A spiral track or 
concentric tracks are preformed on the write region 
11a, and a region which may be used for writing and 
reading is provided between two mutually adjacent 
preformed tracks. This optical disk 10 is proposed in 
a Japanese Laid-Open Patent Application No.61- 
178752, for example. 

As shown in FIG.2 (B), the write region 11a in- 
cludes a preformed track which is made up of inter- 
mittent pits 12 and is written with ROM (read-only) in- 
formation exclusively for reading, and a flat writable 
region which is formed on the recording layer 6 be- 
tween two mutually adjacent preformed tracks. The 
preformed track is not limited to the intermittent pits 
12. For example, a Japanese Laid-Open Patent Ap- 
plication No.61-68742 proposes a preformed track 
which is formed by a transition from amorphous to 
crystal state. 

The optical disk 1 shown in FIG.1 has the ROM 
region 2 provided in a part of the write area of the opt- 
ical disk 1. For this reason, the write region 3 is re- 
duced by an amount corresponding to the ROM re- 
gion 2. Oh the other hand, the optical disk 10 shown 
in FIG.2 can provide a larger write region compared 
to the optical disk 1, because the intermittent pits 12 
which describe the ROM information is used to obtain 
a tracking error signal when writing information to and 
reading information from the recording layer 6. 

But the intervals of the pits 12 change at random 
depending in the ROM information, and thus, the am- 
plitude of the tracking error signal which is obtained 
from the pits 1 2 changes at random depending on the 
information content. For example, if a signal obtained 
by (2, 7) modulation of data is written as sequence of 
intermittent pits 12, the amplitude of the tracking error 
signal which is obtained from the pits 12 decreases as ' 
the interval of the pits 12 increases. As a result, the 
amplitude of the tracking error signal for a minimum 
pit interval (mark interval) 1.5t of the signal which is 
obtained by the (2, 7) modulation and the amplitude 



BNSDOCID: <EP 0559449A2J_> 



3 



EP 0 559 449 A2 



4 



for a maximum pit interval (mark interval) 4x differ by 
approximately 3.5 times as may be seen from FIG.3 t 
where t indicates the pit interval which corresponds 
to the bit period of the data. Therefore, the tracking 
error signal cannot be stably obtained from the optical s 
disk 10, and there is a problem in that an accurate 
tracking control cannot be made. 

In addition, no ID signal is written on the optical 
disk 10. For this reason, there is a problem in that it 
is difficult to quickly search a desired position on the 10 
optical disk 1 0 when writing, erasing or reading the in- 
formation. 

Moreover, if the optical disk 10 is loaded into an 
existing optical disk unit which is designed to read in- 
formation from the optical disk 1 by tracking the land is 
part 8, the tracking will be made to the write region 
11a of the optical disk 10 and it will be impossible to 
read the ROM information from the optical disk 10. 

Next, a description will be given of the ID signal. 
In the optical disk 1 shown in FIG.1, a sector mark 20 
(SM) and an ID (address) are written in each prefor- 
mat region 3b which precedes the region 3a of the 
write region 3. FIG.4 shows a part of the optical disk 
1 in a vicinity of the preformat region 3b on an en- 
larged scale, and FIG.5 shows a part of FIG.4 on an 25 
enlarged scale. In FIGS.4 and 5 f those parts which 
are the same as those corresponding parts in FIG.1 
are designated by the same reference numerals, and 
a description thereof will be omitted. 

As shown in FIGS.4 and 5, the land part 8 be- 30 
tween two mutually adjacent guide grooves 7 forms 
a track T, and the guide groove 7 does not form a 
track. For example, an interval a between two mutu- 
ally adjacent guide grooves 7 is 1.6 u.m, a width b of 
the guide groove 7 is 0.6 urn, and a depth c of the 35 
guide groove 7 is 60 nm in FIG.5. 

The data is written in the region 3a as a change 
in the direction of perpendicular magnetization, that 
is, by the magneto-optic recording. On the other 
hand, an SM pit sequence 15 is formed at the head 40 
of the preformat region 3b, and an ID pit sequence 16 
is formed in the preformat region 3b following the SM 
pit sequence 15. 

The SM pit sequence 15 is provided to indicate 
that the ID follows this SM pit sequence 15. For this 45 
reason, the SM pit sequence 15 has the same pattern 
form all of the tracks T, and the crosstalk of the SM 
pit sequences 15 between the mutually adjacent 
tracks T does not become a problem. On the other 
hand, the ID pit sequence 1 6 indicates the track num- so 
ber ( and the pattern of the ID pit sequence 16 differs 
for each track T. Accordingly, the crosstalk of the ID 
pit sequences 16 between the mutually adjacent 
tracks T does become a problem. 

Next, a description will be given of an optical disk 55 
unit for playing the optical disk 1, by referring to FIG.6. 

An optical disk unit 20 generally includes an opt- 
ical head 21, a tracking servo circuit 35, a demodula- 



tor 41, an SM detector 43, an ID detector 44, and a 
controller 45 which are connected as shown in FIG.6 
In the optical head 21 , a laser beam which is emit- 
ted from a semiconductor laser 22 passes through a 
collimator lens 23 and a beam splitter 24 and is con- 
verged on the optical disk 1 by an objective lens 25 
as a spot 26. The laser beam is reflected by the opt- 
ical disk 1 and is directed towards a X/2 plate 27. The 
reflected beam passing through the k/2 plate 27 is 
split into two beams by a polarization beam splitter 28. 
One beam from the polarization beam splitter 28 is 
converged on a photodetector 30 via a lens 29, and 
the other beam is converged on a split photodetector 
32 via a lens 31. 

A difference between an output of the photode- 
tector 30 and an output of the split photodetector 32 
is obtained via a differential amplifier 33, and a mag- 
neto-optic signal 40 is output from the differential am- 
plifier 33. This magneto-optic signal 40 is obtained by 
reading the information which is written as a change 
in the direction of perpendicular magnetization by use 
of the change in the rotation of the polarization plane. 
On the other hand, a sum of the output of the photo- 
detector 30 and the output of the split photodetector 
32 is obtained via an amplifier 34, and a reflectance 
signal 42 is output from the amplifier 34. This reflec- 
tance signal 42 is obtained by reading the information 
(SM and ID) which is written as pit sequences by use 
of the change in the reflectance. 

On the other hand, a differential amplifier 36 
which forms the tracking servo circuit 35 obtains a dif- 
ference of outputs from each of light receiving parts 
of the split photodetector 32, and outputs a tracking 
error signal. This tracking error signal is supplied to 
a tracking actuator 37 so as to carry out the tracking 
control. 

As described above, the land part 8 of the optical 
disk 1 forms the track T, and the relationship between 
the output level of the tracking control signal with re- 
spect to the amount of tracking error becomes as in- 
dicated by a curve I in FIG. 7. 

The magneto-optic signal 40 described above is 
supplied to the demodulator 40 which outputs a read 
signal. On the other hand, the reflectance signal 42 
described above is supplied to the SM detector 43 
and the ID detector 44. An output of the ID detector 
44 is supplied to the demodulator 41 and the control- 
ler 45. 

Next, a description will be given of a case where 
the spot 26 relatively scans the preformat region 3b 
and then the region 3a in FIG.4. 

In this case, the reflectance signal 42 is first out- 
put from the amplifier 34, and the SM detector 43 de- 
tects the SM in response to this reflectance signal 42. 
Then, responsive to the output of the SM detector 43, 
the ID detector 44 is made active and detects the ID. 

When the ID detector 44 detects the ID, the de- 
modulator 41 is made active in response to the output 
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of the ID detector 44. Hence, the demodulator 41 de- 
modulates the magneto-optic signal 40 which is out- 
put from the differential amplifier 33 following to the 
reflectance signal 42, and outputs the read signal 
which is related to the data written in the region 3a. s 
On the other hand, the output of the ID detector 44 
is also supplied to the controllers, and the controller 
45 controls the entire operation of the optical disk unit 
20. 

As described above, only the land part 8 between 10 
the two mutually adjacent guide grooves 7 is used as 
the track T, and the storage capacity of the optical 
disk 1 cannot be farther improved notably. Hence, it 
is conceivable to apply the concept proposed in a Jap- 
anese Laid-Open Patent Application No.60-18832 to 15 
the optical disk 1 in order to further improve the stor- 
age capacity. More particularly, it is conceivable to 
utilize the guide groove portion as a track in addition 
to the land part. 

FIG.8 shows an essential part of a conceivable 20 
optical 'disk 1 A which is based on the above applica- 
tion. In FIG.8, a land part 52 forms a track T, and a 
guide groove 53 also forms a track T. The data is writ- 
ten in a data region 54, and the ID is written in an ID 
region 55 in the form of an ID pit sequence 56. 25 

Compared to the conventional optical disk 1, the 
data storage capacity of the conceivable optical disk 
1 A is approximately doubled. In addition, the data is 
written in the data region 54 by the magneto-optic re- 
cording, and the crosstalk from the track T which is 30 
adjacent to the target track T which is to be read was 
approximately -32 dB in the data region 54, thereby 
introducing no problem from the practical point of 
view. The present inventors have found that errors in- 
crease considerably if the crosstalk becomes approx- 35 
imately -24 dB. 

On the other hand, in the ID region 55, the cross- 
talk from the track T which is adjacent to the target 
track T which is to be read was approximately -13 dB 
and large. As a result, the ID of the intended track T 40 
could not be read correctly, and there was a problem 
in that errors were introduced in the read data. 

An optical disk having pits formed in a guide 
groove has been proposed in a Japanese Laid-Open 
Patent Application No.2- 73549. The pits are formed in 45 
the guide groove to improve the recording capacity. 
However, the Japanese Laid-Open Patent Applica- 
tion No.2-73549 does not contain any disclosure re- 
lated to an ID signal. Furthermore, no specific rela- 
tionship is disclosed between the depth of the guide so 
groove and the depth of the pits. But if the depths are 
not optimized, the tracking error signal amplitude will 
fluctuate and will result in an inaccurate tracking con- 
trol depending on the intervals of the pits, similarly to 
the case of the optical disk 10 having no guide 55 
groove. The necessity to optimize the depths of the 
guide groove and the pits will be apparent from the 
following description when read in conjunction with 



the accompanying drawings. 

SUMMARY OF THE INVENTION 

Accordingly, it is a general object of the present 
invention to provide novel and useful optical disk, opt- 
ical disk unit and optical disk producing method, in 
which the problems described above are eliminated. 

Another and more specific object of the present 
invention is to provide an optical disk adapted for use 
in an optical disk unit which irradiates a light beam 
spot on a target track on the optical disk and controls 
tracking of the light beam spot based on a tracking er- 
ror signal which is generated based on a reflected 
light beam from the optical disk, where the optical 
disk comprises a disk shaped substrate, a spiral or 
concentric guide tracks provided on the substrate, a 
writable region provided on the substrate between 
two mutually adjacent track turns of the guide track, 
and a preformed track provided within the guide track 
and prerecorded with read-only information in a form 
of variations of a topological feature, where the guide 
track and the topological feature have mutually differ- 
ent height positions so that a tracking error signal 
which is generated when the light beam spot scans 
the guide track has the same amplitude as a tracking 
error signal which is generated when the light beam 
spot scans the preformed track, and the height posi- 
tions of the guide track and the topological feature are 
different from a height position which generates a 
maximum tracking error signal amplitude when scan- 
ned by the light beam spot. According to the optical 
disk of the present invention, it is possible to make the 
tracking error signal amplitude constant regardless of 
the interval with which the read-only information is 
prerecorded as a sequence of intermittent pits or pro- 
jections. For this reason, it is possible to stably and 
accurately carry out the tracking control with respect 
to the preformed track. In addition, because the read- 
only information can be recorded in the guide track, 
it is possible to increase the writable region by the 
amount which would otherwise be . occupied by a 
read-only region, and the information recording den- 
sity of the optical disk can be improved. 

Still another object of the present invention is to 
provide an optical disk adapted for use in an optical 
disk unit which irradiates a light beam spot on a target 
track on the optical disk, where the optical disk com- 
prises a disk shaped substrate, a spiral or concentric 
first tracks provided on the substrate and prerecorded 
with read-only information in a form of variations of to- 
pological feature, a second track provided between 
two mutually adjacent track turns of the first track and 
including a writable region which enables writing, 
erasing and reading of information, and a path paral- 
lel to the first track and prerecorded with an identifi- 
cation signal for identifying a position on the optical 
disk in a form of variations of topological feature, 
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where the path is located at a position so that the light 
beam spot which scans either one of the first track 
and the second track simultaneously scans the topo- 
logical feature of the identification signal. According 
to the optical disk of the present invention, it is pos- 5 
sible to improve the recording density of the informa- 
tion which is arbitrarily written by the user and the 
read-only information which is prerecorded on the 
optical disk beforehand. In addition, it becomes pos- 
sible to quickly search a desired position on the opti- 10 
cal disk when carrying out a write, erase or read op- 
eration. Furthermore, the read-only information can 
be read on an optical disk unit which is designed to 
read signals by tracking a land part of the optical disk. 

A further object of the present invention is to pro- 15 
vide an optical disk comprising a disk shaped sub- 
strate having a substrate surface which is divided into 
a plurality of sectors, a spiral or concentric first tracks 
provided on the substrate, a second track provided on 
the substrate between two mutually adjacent track 20 
turns of the first track, where the second track has a 
height which is different from that of the first track rel- 
ative to a height of the substrate surface, a data write 
region provided in the sector for writing data by mag- 
neto-optic recording, and an address write region pro- 25 
vided in the sector and prerecorded with address in- 
formation for identifying a position on the optical disk, 
where the address information prerecorded on the 
first track within the address write region and the ad- 
dress information prerecorded on the second track 30 
within the address write region are prerecorded ac- 
cording to mutually different recording techniques. 
According to the optical disk of the present invention, 
it is possible to improve the recording density of the 
optical disk while guaranteeing correct and stable 35 
reading of the address information. 

Another object of the present invention is to pro- 
vide an optical disk producing method for producing 
an optical disk comprising a spiral or concentric first 
tracks provided on a substrate and prerecorded with 40 
read-only information in a form of variations of topo- 
logical feature, a second track provided between two 
mutually adjacent track turns of the first track and in- - 
eluding a writable region which enables writing, eras- 
ing and reading of information, and a path parallel to 45 
the first track and prerecorded with an identification , 
signal for identifying a position on the optical disk in 
a form of variations of topological feature. The optical 
disk producing method comprises the steps of (a) 
forming a photoresist on a disk shaped substrate, (b) so 
exposing patterns corresponding to variations of the 
topological features describing the read-only infor- 
mation and the identification signal which are to be 
prerecorded on the optical disk by irradiating two las- 
er beams on the photoresist, where the two laser . 55 
beams on the photoresist forming beam spots have 
centers thereof separated by a distance correspond- 
ing to 1/4 a distance between two mutually adjacent 



track turns of the first track, (c) developing the pho- 
toresist,^) plating a metal on the developed surface 
of the disk shaped substrate and removing the plated 
metal to obtain a stamper, and (e) molding a light 
transmitting material using the stamper. 

Still another object of the present invention is to 
provide an optical disk unit for writing and reading in- 
formation to and from an optical disk which comprises 
a disk shaped substrate, a spiral or concentric guide 
tracks provided on the substrate, a writable region 
provided on the substrate between two mutually ad- 
jacent track turns of the guide track, and a preformed 
track provided within the guide track and prerecorded 
with read-only information in a form of variations of a 
topological feature, where the guide track and the to- 
pological feature have mutually different height posi- 
tions so that a tracking error signal which is generated 
when a light beam spot scans the guide track has the 
same amplitude as a tracking error signal which is 
generated when the light beam spot scans the pre- 
formed track, and the height positions of the guide 
track and the topological feature are different from a 
height position which generates a maximum tracking 
error signal amplitude when scanned by the light 
beam spot. The optical disk unit comprises write 
means for writing arbitrary information in the writable 
region of the optical disk by irradiating a light beam 
which has a light intensity modulated by the arbitrary 
information, tracking error signal generating means 
for generating a tracking error signal from a reflected 
light beam which is obtained from the optical disk 
when the light beam irradiates the optical disk, select- 
ing means, coupled to the tracking error signal gen- 
erating means, for selectively outputting the tracking 
error signal from the tracking error signal generating 
means with the same phase or with an inverted " 
phase, tracking control means, coupled to the select- 
ing means, for moving the light beam based on the 
tracking error signal so as to move the fight beam spot 
in a radial direction of the optical disk, and read 
means for reading the arbitrary information from the 
writable region of the optical disk and the read-only 
information from the preformed track of the optical 
disk based on the reflected light beam from the opti- 
cal disk, where the tracking control means moves the 
light beam spot to selectively track the writable region 
or the guide track and the preformed track responsive 
to the tracking error signal output from the selecting 
means. According to the optical disk unit of the pres- 
ent invention, it is possible to selectively track the writ- 
able region or the preformed track. Therefore, it is 
possible to selectively write and read arbitrary infor- 
mation to and from the writable region or read the 
read-only information from the preformed track. 

A further object of the present invention is to pro- 
vide an optical disk unit for reading and writing infor- 
mation to and from an optical disk which comprises a 
disk shaped substrate having a substrate surface 
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which is divided into a plurality of sectors, a spiral or 
concentric first tracks provided on the substrate, a 
second track provided on the substrate between two 
mutually adjacent track turns of the first track and 
having a height which is different from that of the first 5 
track relative to a height of the substrate surface, a 
data write region provided in the sector for writing 
data by magneto-optic recording, and an address 
write region provided in the sector and prerecorded 
with address information for identifying a position on 10 
the optical disk, where the address information pre- 
recorded on the first track within the address write re- 
gion and the address information prerecorded on the 
second track within the address write region are pre- 
recorded according to mutually different recording is 
techniques. The optical disk unit comprises optical 
head means for relatively scanning the first track of 
the optical disk to obtain a first read signal according 
to a first reading technique, and for relatively scan- 
ning the second track of the optical disk to obtain a 20 
second read signal according to a second reading 
technique which is different from the first reading 
technique, address detector means for detecting an 
address from a read signal, and control means for se- 
lectively supplying one of the first and second read 25 
signals output from the optical head means to the ad- 
dress detector means. According to the optical disk 
unit of the present invention, it is possible to write and 
read data to and from an optical disk which has the 
improved recording density in a satisfactory manner, 30 
that is, without error. 

Other objects and further features of the present 
invention will be apparent from the following detailed 
description when read in conjunction with the accom- 
panying drawings. 35 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.1 in parts (A) and (B) shows an example of a 
conventional optical disk; 40 
FIG.2 in parts (A) and (B) shows another example 
of the conventional optical disk; 
FIG.3 shows the relationship between a mark in- 
terval and the amplitude of a tracking error signal 
for the conventional optical disk shown in FIG.2; 45 
FIG.4 is a perspective view showing a part of the 
conventional optical disk shown in FIG.1 in a vi- 
cinity of a preformat region; 
FIG.5 is a perspective view showing an essential 
part of the conventional optical disk shown in so 
FIG.4 on an enlarged scale; 
FIG.6 is a system block diagram showing an ex- 
ample of a conventional optical disk unit which 
plays the conventional optical disk shown in 
FIG.1; 55 
FIG.7 shows the relationship between the 
amount of tracking error and the output level of a 
tracking error signal; 



FIG.8 is a perspective view showing an essential 
part of a conceivable optical disk; 
FIG.9 is a system block diagram for explaining 
the operating principle of the present invention 
according to one aspect thereof; 
FIG. 10 in parts (A) and (B) shows a tracking error 
signal and a portion of an optical disk for explain- 
ing the tracking control; 

FIG.11 in parts (A) and (B) shows a first embodi- 
ment of an optical disk according to the present 
invention; 

FIG. 12 shows a groove depth versus tracking er- 
ror signal amplitude characteristic of the first em- 
bodiment of the optical disk; 
FIG. 13 shows a groove depth versus tracking er- 
ror signal amplitude characteristic of the first em- 
bodiment of the optical disk for a case where the 
groove has pits; 

FIG. 14 is a system block diagram showing an ex- 
posure apparatus which is used in a first embodi- 
ment of an optical disk producing method accord- 
ing to the present invention; 
FIG. 15 in parts (A) through (D) shows steps of 
the first embodiment of the optical disk producing 
method; 

FIG. 16 in parts (A) and (B) shows a second em- 
bodiment of the optical disk according to the 
present invention; 

FIG. 17 is a system block diagram showing a first 
embodiment of an optical disk unit according to 
the present invention; 

FIG. 18 in parts (A) and (B) shows a third embodi- 
ment of the optical disk according to the present 
invention; 

FIG. 19 in parts (A) through (D) shows steps of a 
second embodiment of the optical disk producing 
method according to the present invention; 
FIG.20 in parts (A) and (B) shows a fourth em- 
bodiment of the optical disk according to the 
present invention; 

FIG.21 in parts (A) through (C) show steps of a 
third embodiment of the optical disk producing 
method according to the present invention; 
FIG.22 in parts (A) and (B) shows a fifth embodi- 
ment of the optical disk according to the present 
invention; 

FIG.23 is a perspective view showing an essen- 
tial part of a sixth embodiment of the optical disk 
according to the present invention; 
FIG.24 is a flow chart for explaining a fourth em- 
bodiment of the optical disk producing method 
according to the present invention; 
FIG.25 is a system block diagram showing a sec- 
ond embodiment of the optical dtsk unit according 
to the present invention; 

FIG.26 is a perspective view showing an essen- 
tial part of a seventh embodiment of the optical 
disk according to the present invention; 
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FIG. 27 is a perspective view showing an essen- 
tial part of an eighth embodiment of the optica! 
disk according to the present invention; 
FIG.28 is a perspective view showing an essen- 
tial part of a ninth embodiment of the optical disk 5 
according to the present invention; 
FIG.29 is a perspective view showing an essen- 
tial part of a tenth embodiment of the optical disk 
according to the present invention; 
FIG. 30 shows the recording formats of the sixth 10 
through tenth embodiments of the optical disk; 
FIG.31 shows the crosstalks of the sixth through 
tenth embodiments of the optical disk; and 
FIG.32 is a perspective view showing an essen- 
tial part of an eleventh embodiment of the optical 15 
disk according to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

20 

First, a description will be given of one aspect of 
the present invention, by referring to FIGS.9 and 10. 
FIGS.9 and 10 are diagrams for explaining the oper- 
ating principle of the present invention according to 
one aspect thereof. 25 

As shown in FIG.9, an optical disk 60 according 
to the present invention includes a head guide track 
61, a writable region 62, and a preformed track 63. 
The head guide track 61 is made up of a single spiral 
track or concentric tracks, and has a constant depth 30 
or height. The writable region 62 is formed between 
two mutually adjacent head guide tracks 61. The pre- 
formed track 63 is formed within the head guide track 
61, and is made up of intermittent pits which have a 
depth different from that of the head guide track 61 35 
or intermittent projections which have a height differ- 
ent from that of the head guide track 61 . ROM (read- 
only) information exclusively for reading is written in 
advance on the preformed track 63. 

The depth of the intermittent pits or the height of 40 
the intermittent projections forming the preformed 
track 63 is set so that the amplitude of a tracking error 
from the head guide track 61 and the amplitude of a 
tracking error signal from the preformed track 63 be- 
come approximately the same. 45 

On the other hand, an optical disk unit according 
to the present invention includes a write means 141 , 
an objective lens 142, a tracking error signal gener- 
ating means 143, a selecting means 144, a tracking 
control means 145, and a read means 146 which are so 
connected as shown. 

The write means 141 writes information in the 
writable region 62 of the optical disk 60 by a light 
beam which has the light intensity thereof modulated 
by the information. This light beam is emitted from a 55 
light source provided in the write means 141. A re- 
flected light beam from the optical disk 60, which is 
obtained by irradiating a light beam on the optical disk 



60 via the objective lens 142, is supplied to the track- 
ing error signal generating means 143 which gener- 
ates a tracking error signal based on this reflected 
light beam. 

The selecting means 144 selects the polarity of 
the tracking error signal to have the same or inverted 
phase. The tracking control means 145 drives the ob- 
jective lens 142 based on the tracking error signal 
from the selecting means 144, so as to displace the 
spot of the light beam on the optical disk 60 in a di- 
rection along the width of the track, that is, the radial 
direction of the optical disk 60. The read means 146 
reads the information written in the writable region 62 
orthe ROM information written in the preformed track 
63 based on the reflected light beam. 

When carrying out a tracking control using the 
head guide track 61, the light beam which is con- 
verged on the writable region 62 is reflected, and the " 
resulting reflected light beam includes the diffracted 
lights from the head guide tracks 61 on both sides of 
the writable region 62. Hence, the tracking error sig- 
nal generating means 143 generates the tracking er- 
ror signal which corresponds to the difference be- 
tween the two diffracted lights, and this tracking error 
signal is used to drive the objective lens 162 via the 
selecting means 144 and the tracking control means 
145 and to displace the position of the spot of the light 
beam on the optical disk 60 so that the intensities of 
the two diffracted lights become the same. As a re- 
sult, it is possible to position the spot of the light beam 
at a center of the writable region 62. 

A maximum difference between the intensities of 
the two diffracted lights occurs when the spot of the 
light beam falls wide from the writable region 62 by a 
maximum amount. This maximum difference differs 
depending on the constant depth of the head guide 
track 61 if the head guide track 61 is a continuous 
groove. In the case of a continuous groove having a 
rectangular cross section, the difference between the 
intensities of the two diffracted lights becomes a max- 
imum when the depth of this continuous groove is 
l/8n, where A. denotes the wavelength of the light 
beam and n denotes the refractive index of a sub- 
strate material forming the optical disk 60. The differ- 
ence between the intensities of the two diffracted 
tights becomes smaller than the maximum if the 
depth of the continuous groove is shallower or deeper 
than X/8n. 

On the other hand, when carrying out the track- 
ing control using the preformed track 63 which has 
the ROM information prerecorded in the form of inter- 
mittent pits or projections, the maximum difference 
between the diffracted lights from the preformed 
tracks 63 on both sides of the writable region 62 de- 
creases as the intervals of the pits or projections in- 
creases, regardless of whether or not the depth of the 
pits or the height of the projections is constant. In ad- 
dition, there is a depth of the pits or a height of the 
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projections at which the intensities of the two diffract- 
ed lights become the same, even if the intervals of the 
pits or projections differ to a certain extent 

According to the optical disk 60, if the head guide 
track 61 is formed by a groove, the depth of this 5 
groove is set shallower or deeper than X/Bn. In addi- 
tion, the preformed track 63 is formed within the head 
guide track 61 in the form of intermittent pits, and the 
depth of the intermittent pits is made deeper or shal- 
lower than TJQn. Alternatively, the preformed track 63 10 
is formed within the head guide track 61 in the form 
of intermittent projections, and the height of the inter- 
mittent projections is made lower or higher than XV8n. 
As a result, it is possible to maintain the amplitudes 
of the tracking error signals from the head guide track 15 
61 and the preformed track 63 the same, regardless 
of the intervals of the intermittent pits or projections 
forming the preformed track 6i3. 

The selecting means 144 selects the polarity of 
the tracking error signal when reading the optical disk 20 
60 in the optical disk unit, so as to select the tracking 
position to within the writable region 62 or the head 
guide track 61 and the preformed track 63. 

Next, a description will be given of the manner in 
which the tracking position changes depending on 25 
the selection of the polarity of the tracking error sig- 
nal made in the selecting means 144, by referring to 
FIG. 10. 

FIG.1 0 (B) shows a cross section of a part of the 
optical disk 60 along the radial direction thereof. As 30 
shown, a land 65 and a pit or groove 66 are alternately 
arranged. The land 65 corresponds to the writable re- 
gion 62, and the pit or groove 66 corresponds to the 
head guide track 61 or the preformed track 63. 

FIG.1 0 (A) shows the tracking error signal before 35 
the tracking control is carried out as a light beam 67 
traverses the optical disk 60 in the direction of an ar- 
row 68. The tracking control means 145 moves the 
objective lens 142 to the right in FIG.1 0 (B) if the po- 
larity of the tracking error signal shown in FIG. 10 (A) 40 
is negative. On the other hand, the tracking control 
means 145 moves the objective lens 142 to the left 
in FIG. 10 (B) if the polarity of the tracking error signal 
shown in FIG. 10 (A) is positive. 

Accordingly, when obtaining the tracking error 45 
signal shown in FIG. 10 (A) with the same phase by 
the selecting means 144, the spot of the light beam 
which is converged by the objective lens 142 and 
formed on the optical disk 60 tracks the land 65. On 
the other hand, when obtaining the tracking error sig- so 
nal shown in FIG. 10 (A) with the inverted phase by 
the selecting means 144, the spot of the light beam 
tracks the pit or groove 66. Therefore, it is possible to 
select either the write or read operation with respect 
to the writable region 62 (land 65) or, the read oper- 55 
ation with respect to the ROM information which is 
written on the preformed track 63 (pit or groove 66). 

Next, a description will be given of a first embodi- 



ment of an optical disk according to the present inven- 
tion, by referring to FIG. 11 . 

In FIG.1 1 , (A) shows a perspective view of an opt- 
ical disk 70, and (B) shows an essential part of the 
optical disk 70 on an enlarged scale. ROM informa- 
tion is written in a write surface 71 of the optical disk 
70. In addition, a region 72a with respect to which ar- 
bitrary information is written to and read from and a 
preformat region 72b are periodically arranged on the 
optical disk 70. 

As shown in FIG. 11 (B), the region 72a includes 
a continuous groove 75 which has a constant depth 
and a V-shaped cross section , for example. This con- 
tinuous groove 75 forms the head guide track 61 de- 
scribed above which is made up of a single continu- 
ous track or concentric tracks such that track turns of 
the continuous groove 75 are arranged at a constant 
track pitch. The region 72a also includes a land 76 be- 
tween two mutually adjacent continuous grooves 75. 
This land 76 forms the writable region 62 described 
above. 

In addition, ROM information is preformed within 
the continuous groove 75 in the form of intermittent 
pits 77 having a predetermined depth different from 
that of the continuous groove 75. The pits 77 are pre- 
formed during the production stage of the optical disk 
70. The intermittent pits 77 form the preformed track 
63 described above. 

The continuous groove 75, the land 76 and the 
pits 77 are respectively formed on a substrate 73 via 
a recording layer 74 which is made of a magneto-optic 
material. In the land 76 of the preformat region 72b 
shown in FIG.1 1(A), the ID signal which includes the 
sector number and the track number is written in ad- 
vance not in the form of intermittent pits but as the 
change in the direction of magnetization according to 
the magneto-optic recording. 

Next, a description will be given of the depths of 
the continuous groove 75 and the pits 77. FIG.12 
shows the tracking error signal amplitude for different 
depths of the continuous groove 75 having the V- 
shaped cross section. In FIG.1 2 and FIG. 13 which will 
be described later, TES is an abbreviation for the 
tracking error signal. As may be seen from FIG.12, 
the tracking error signal amplitude becomes a maxi- 
mum when the depth of the continuous groove 75 is 
60 nm, and the tracking error signal amplitude de- 
creases as the depth of the continuous groove 75 be- 
comes shallower or deeper than 60 nm. 

Accordingly, the tracking error signal amplitude is 
the same at a point (A1) where the depth of the con- 
tinuous groove 75 is approximately 33 nm and a point 
(A2) where the depth of the continuous groove 75 is 
approximately 90 nm. This means that, if the pit 77 
has the depth at the point (A2) and connects to the 
continuous groove 75 which has the depth at the 
point (A1), tracking error signals having the same am- 
plitude are obtained from the pit 77 and the continu- 
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ous groove 75. Hence, even if the intervals of the pits 
77 change at random depending on the ROM infor- 
mation, the tracking error signal amplitude will not 
change. Similar effects can of course be obtained if 
the pit 77 has the depth at the point (A1) and con- 5 
nects to the continuous groove 75 which has the 
depth at the point (A2). 

The characteristic shown in FIG.12 slightly 
changes depending on the widths of the continuous 
groove 75 and the pit 77 or, the cross sectional 10 
shapes of the continuous groove 75 and the pit 77. 
However, in each case, the tracking error signal am- 
plitude has a maximum at a certain depth of the 
groove or pit. For this reason, it is possible to take 
measures so that the tracking error signal amplitude 15 
will not change. 

FIG. 13 shows the tracking error signal amplitude 
for different depths of the continuous groove 75 which 
has a V-shaped cross section with an opening width 
of 0.7 \im and connects to the pit 77 which has a U- 20 
shaped cross section with a width of 0.9 u,m and a 
depth of 170 nm. As may be seen from FIG.13, the 
tracking error signal amplitude becomes greater as 
the depth of the continuous groove 75 becomes 
deeper from approximately 20 nm towards 1 20 nm. In 25 
addition, between a minimum pit interval 1.5r and a 
maximum pit interval Ax of the signal which is ob- 
tained by (2, 7) modulation, the tracking error signal 
amplitude increases more with the maximum pit inter- 
val 4t of the pits 77. But although the tracking error 30 
signal amplitude increases more with the maximum 
pit interval 4t, the tracking error signal amplitudes 
match for both the minimum and maximum pit inter- 
vals 1 ,5t and 4-c at the depth of approximately 30 nm. 

Accordingly, by using the pit 77 which has the U- 35 
shaped cross section with a width of 0.9 \xm and a 
depth of 170 nm and the continuous groove 75 which 
has the V-shaped cross section with an opening 
width of 0;7 ^im and a depth of 30 nm, it is possible 
to obtain tracking error signals having essentially no 40 
amplitude deviation regardless of the information 
(that is, intervals) of the pits 77. 

Next, a description will be given of a first embodi- 
ment of an optical disk producing method according 
to the present invention. FIG. 14 shows an exposure 45 
apparatus which is used in this first embodiment of 
the optical disk producing method. In FIG. 14, a pho- 
toresist 82 is formed on the surface of a circular glass 
plate 81, and thereafter, a solvent remaining within 
the photoresist 82 is evaporated by a prebaking proc- so 
ess. 

Then, a laser beam having a constant light inten- 
sity is emitted from an Ar laser source 83. This laser 
beam is reflected by a mirror 84 and is input to a light 
modulator 85. The light modulator 85 modulates the 55 
light intensity of the laser beam to levels respectively 
corresponding to the depth of the continuous groove 
75 and the depth of the pit 77. In addition, a modulat- 



ed output of the light modulator 85 is reflected by mir- 
rors 86 and 87 and is irradiated via a lens 88 onto the 
photoresist 82 of the circular glass plate 81 which ro- 
tates. As a result, the continuous groove 75 and the 
pit 77 are recorded on the photoresist 82 in the form 
of latent images. 

Next, the photoresist 82 is developed to form a 
concavo-convex pattern of the continuous groove 75 
and the pit 77 on the photoresist 82, as shown in 
FIG. 15 (A). Thereafter, a Ni thin film is deposited as 
an electrode by vacuum evaporation, and a Ni plated 
layer 91 is formed on the photoresist 82 by a Ni plat- 
ing, as shown in FIG. 15 (B). 

This Ni plated layer 91 is removed from the pho- 
toresist 82 by a known method so as to obtain a Ni 
stamper shown in FIG.15 (C). The Ni plated layer 91, 
that is, the Ni stamper, is mounted on a die of an in- 
jection molding machine for the optical disk. For ex- 
ample, a polycarbonate substrate material is injection 
molded by the die, and a molded substrate 93 shown 
in FIG.15 (D) is formed. This molded substrate 93 has 
a concavo-convex pattern corresponding to that of 
the Ni stamper. The optical disk 70 is formed by suc- 
cessively sputtering a protection layer made of Tb- 
Si0 2 , for example, a magneto-optic recording material 
such as.TbFeCo, for example, and a protection layer. 

In FIG.15, each production step is basically the 
same as that of the existing magneto-optic disk pro- 
ducing method. 

Therefore, the optical disk 70 which is produced 
includes a continuous groove 75 which has a V-shap- 
ed cross section, a depth of approximately 40 nm and 
a width of approximately 0.4 jam and forms the head 
guide track, and a pit 77 which has a V-shaped cross 
section, a depth of approximately 80 nm and a width 
of approximately 0.4 nm and forms the preformed 
track. The present inventors have confirmed through 
experiments that the tracking error signal amplitude 
which is obtained from this optical disk 70 is approx- 
imately constant regardless of the intervals of the pits 
77 at approximately 50% of the intensity of the reflec- 
tion at the flat part. 

In FIG.15, if a plating process is added imme- 
diately prior to the step shown in (D), it is possible to 
obtain a substrate having a reversed concavo-convex 
pattern. In addition, after the optical disk 70 is pro- 
duced according to the steps shown in FIG.15 (A) 
through (D), the ID signal including the sector num- 
ber, the track number and the like is written on the 
land 76 for every predetermined period according to 
the norma! magneto-optic recording, so as to form 
the preformat region 72b. 

Next, a description will be given of a second em- 
bodiment of the optical disk according to the present 
invention, by referring to FIG.16. 

In FIG.16, (A) shows a perspective view of an opt- 
ical disk 100, and (B) shows an essential part of the 
optical disk 100 on an enlarged scale. The optical disk 
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1 00 is similar to the optical disk 70 in that ROM infor- 
mation is written on a write surface 1 01 , and that a re- 
gion 102a with respect to which arbitrary information 
is written to and read from and a ; preformat region 
102b are periodically arranged on the optical disk 5 
100. However, the concavo-convex pattern of the 
optical disk 100 is reversed compared to that of the 
optical disk 70. 

In other words, as shown on an enlarged scale in 
FIG.16 (B) ( a continuous rail 105 having a V-shaped 10 
cross section and a constant height is continuously 
formed on the region 102a. This continuous rail 105 
forms the head guide track 61 which is made up of a 
single spiral track or concentric tracks such that track 
turns of the continuous rail 1 05 are arranged at a con- 15 
stant pitch. In addition, a land 106 is formed between 
two continuous rails 105 which are mutually adjacent 
in the radial direction of the optical disk 1 00. This land 

1 06 forms the writable region 62. 

In addition, ROM information is preformed within 20 
the continuous rail 105 in the form of intermittent pro- 
jections 107 having a predetermined height different 
from that of the continuous rail 105. The projections 

107 are preformed during the production stage of the 
optical disk 100. The intermittent projections 107 form 25 
the preformed track 63 described above. 

The continuous rail 105, the land 106 and the pro- 
jections 107 are respectively formed on a substrate 
1 03 via a recording layer 1 04 which is made of a mag- 
neto-optic material. The heights of the continuous rail 30 
105 and the projection 107 are set so that the result- 
ing tracking error signal amplitudes become the 
same. In addition, the optical disk 100 is produced 
similarly to the optical disk 70. 

Similarly to the optical disk 70 and unlike the con- 35 
ventional optical disk 1 shown in FIG.1 which has the 
ROM information preformed in the ROM region 2 in 
the form of intermittent pits 9, the ROM information 
of the optical disk 100 is preformed in the head guide 
track. For this reason, it is possible to increase the 40 
writable region of the optical disk 100 by the amount 
corresponding to the ROM region 2 of the conven- 
tional optical disk 1. Furthermore, unlike the conven- 
tional optical disk 10 shown in FIG.2, the amplitude of 
the tracking errorsignal obtained from the optical disk 45 
100 does not change, and it is therefore possible to 
carry out stable and accurate tracking control. 

Next, a description will be given of a first embodi- 
ment of an optical disk unit according to the present 
invention, by referring to FIG.17. In FIG.17, those so 
parts which are the same as those corresponding 
parts in FIG.9 are designated by the same reference 
numerals, and a description thereof will be omitted. In 
FIG.17, the illustration of a focus servo circuit is omit- 
ted for the sake of convenience. 55 

In FIG.17, a part of the optical disk unit excluding 
a spindle motor 116, a magnet 78 and the optical disk 
70 forms an optical head. This optical head is moved 

10 



in a radial direction of the optical disk 70. However, 
the illustration and description of a mechanism for 
moving the optical head, a demodulating circuit pro- 
vided at a stage subsequent to a differential amplifier 
125 and an adding amplifier 126, a recording circuit 
which controls a driving current of a semiconductor 
laser 111 and the like are omitted because such ele- 
ments are known. 

The light beam emitted from the semiconductor 
laser 111 in FIG.17 is formed into parallel light via a 
lenses 112 and 113, and is successively transmitted 
through polarization beam splitters 114 and 115 be- 
fore reaching an objective lens 142. 

The objective lens 142 converges the incident 
light beam so that the light beam irradiates the re- 
cording layer 74 via a back surface of the substrate 
73 of the optical disk 70 in focus, thereby forming a 
light spot. The optical disk 70 is rotated by the spindle 
motor 116. The position of the objective lens 142 is 
controlled in response to a tracking errorsignal which 
is supplied to a driving mechanism 117, so as to 
change the position of the light spot on the optical 
disk 70. 

When carrying out a write operation, the light in- 
tensity of the light beam emitted from the semicon- 
ductor laser 111 is modulated depending on the infor- 
mation which is to be written. During a time in which 
the light intensity of the laser beam is large, the me- 
dium temperature at a local part of the writable region 
of the optical disk 70 which is irradiated by the light 
spot rises above the Curie temperature, and the mag- 
netization reversal occurs in the recording layer 74 
depending on the external magnetic field which is ap- 
plied on the optical disk 70 from the magnet 118. On 
the other hand, during a time in which the light inten- 
sity of the laser beam is small, the medium tempera- 
ture at the local part of the writable region irradiated 
^ by the light spot does not rise over the Curie temper- 
ature, and thus, no magnetization reversal occurs. As 
a result, the information which is to be written is writ- 
ten on the recording layer 74 in the writable region of 
the optical disk 70 as a change in the direction of 
magnetization. 

On the other hand, when carrying out an erase 
operation, the part of the optical disk 70 which is to 
be erased is irradiated by the light spot with a large 
constant laser power so that the light intensity of the 
light beam is the same as the large light intensity 
used at the time of the write operation. Hence, the 
medium temperature of the part of the optical disk 70 
irradiated by the light spot rises over the Curie tem- 
perature. In addition, the external magnetic field 
which is applied to the optical disk 70 by the magnet 
118 is applied in a direction which is reversed from 
that at the time of the write operation, so that the di- 
rection of magnetization is reversed to that at the time 
of the write operation. 

Furthermore, when carrying out a read opera- 
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tion, the semiconductor laser 111 emits a light beam 
of a small constant laser power so that the magneti- 
zation reversal will not occur. The reflected light beam 
which is obtained from the optical disk 70 in this case 
is transmitted through the objective lens 142 and is s 
supplied to the polarization beam splitter 115 where 
a portion of the reflected light beam is reflected. On 
the other hand, the remaining portion of the reflected 
light beam is transmitted through the polarization 
beam splitter 115 and is reflected by the polarization 10 
beam splitter 114. 

The reflected light from the writable region of the 
optical disk 70 (corresponding to the writable region 
62 shown in FIG.9) has the polarization plane with dif- 
ferent rotation direction depending on the written 15 
magnetization direction due to the magnetic Kerr ef- 
fect On the other hand, the reflected light from the 
preformed track of the optical disk 70 (corresponding 
to the preformed track 63 in FIG.9) has a quantity of 
light which changes depending on the diffraction 20 
caused by the concavo-convex pattern on the optical 
disk 70. 

Hence, the reflected light which is reflected by 
the polarization beam splitter 115 is supplied to a 1/2 
wavelength plate 119 wherein the polarization plane 25 
is rotated, so that the P-polarization component is in- 
put to a polarization beam splitter 120 parallel to the 
incident plane. The P-polarization component of the 
incident reflected light is transmitted through the po- 
larization beam splitter 120 and is input to a photode- 30 
tector 122 via a focusing lens 121. In addition, the po- 
larization beam splitter 120 reflects the S-polarization 
component of the incident reflected beam, and inputs 
the S-polarization component to a photodetector 1 24 
via a focusing lens 123. ■ 35 

Electrical signals which are output from the pho- 
todetectors 122 and 124 by the photoelectric conver- 
sion have mutually inverted phases because these 
electrical signals respectively correspond to the com- 
ponents which are transmitted and reflected in the po- 40 
larization beam splitter 120. Hence, when the output 
electrical signals of the photodetectors 122 and 124 
are supplied to the differential amplifier 125 and dif- 
ferentially amplified, it is possible to obtain a magne- 
to-optic signal having a level which corresponds to 45 
the rotation direction of the polarization plane of the 
reflected light from the writable region of the optical 
disk 70 (corresponding to the writable region 62 
shown in FIG.9). 

On the other hand, when the output electrical sig- so 
nals of the photodetectors 122 and 124 are supplied 
to the adding amplifier 126 where the signals are add- 
ed and amplified, it is possible to obtain a read signal 
having a level depending on the change in the quan- 
tity of reflected light, that is, a read signal which is 55 
read from the preformed track of the optical disk 70 
(corresponding to the preformed track 63 in FIG.9). 

It is possible to use either the output signal of the 



differential amplifier 125 or the adding amplifier 126 
as the signal which is supplied to a demodulating cir- 
cuit (not shown) which is provided at a subsequent 
stage for the purpose of obtaining a final read signal. 
The signal to be supplied to the demodulating circuit 
can be determined depending on which one of the 
writable region and the preformed track the light spot 
is to scan under the control of a tracking servo circuit. 

In this embodiment, this tracking servo circuit in- 
cludes the tracking error signal generating means 
143, the selecting means 144 and the tracking control 
means 145. The tracking error signal generating 
means 143 reflects the reflected light from the optical 
disk 70 by the polarization beam splitter 114, and sup- 
plies this reflected light to a 2-split photodetector 128 
via a focusing lens 127 so as to convert the reflected 
light into electrical signals. Adrfferential amplifier 129 
differentially amplifies the output electrical signals of 
the. 2-split photodetector 128 and generates the 
tracking error signal. In other words, the tracking er- 
ror signal which is obtained from the differential am- 
plifier 129 has a level which is dependent on the dif- 
ference between the light intensities of the diffracted 
lights from the track parts on both sides of the light 
spot on the optical disk 70. 

The tracking error signal is selectively input to 
one of an inverting amplifier 131 and a non-inverting 
amplifier 132 via a switch 130. This switch 130, the 
inverting amplifier 131 and the non-inverting amplifi- 
er 132 form the selecting means 144. When the 
switch 130 is connected to a contact c1, the phase of 
the tracking error signal is inverted before supplying 
the same to the driving mechanism 117. On the other 
hand, when the switch 130 is connected to a contact 
c2, the phase of the tracking error signal is un- 
changed and supplied as it is to the driving mecha- 
nism 117. 

Accordingly, if the optical disk unit is constructed 
so that the light spot follows and scans the land 76 of 
the optical disk 70, that is, the writable region, in re- 
sponse to the output tracking error signal of the in- 
verting amplifier 131, it is possible to obtain from the 
differential amplifier 125 the read signal which is re- 
lated to the information written in the writable region - 
of the optical disk 70 when the switch 1 30 is connect- 
ed to the contact c1 . 

On the other hand, when the switch 130 is con- 
nected to the contact c2 in this case, the tracking of 
the light spot is controlled so as to follow and scan the 
head guide track and the preformed track, as descri- 
bed above in conjunction with FIG.10. Hence, in this 
latter case, it is possible to obtain from the adding am- 
plifier 126 the read signal which is related to the ROM 
information written in the preformed track of the opt- 
ical disk 70. 

Of course, the tracking of the light spot on the 
optical disk 100 is carried out similarly to the above, 
but the read signals will have a relationship opposite 
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to that described above for the optical disk 70. 

In addition, the method of writing information in 
the writable region of the optical disks 60, 70 and 1 00 
is not limited to the magneto-optic recording, and 
other recording methods such as a method which re- s 
cords holes and a method which uses the phase va- 
riation may be employed. But when employing such 
recording methods which use the change jn the re- 
flectance, the prerecorded information must be read 
by the same reading method as the ROM informa- 10 
tion. Hence, it becomes necessary in this case to sep- 
arate the track of the writable region and the pre- 
formed track so as to prevent crosstalk between the 
signals read from the writable region and the pre- 
formed track. 15 

Of course, the cross sectional shapes of the 
groove, pit and rail are not limited to those described 
above, and other cross sectional shapes such as a 
trapezoidal shape may be used. 

Next, a description will be given of a third embodi- 20 
ment of the optical disk according to the present in- 
vention, by referring to FIG. 18. 

In FIG.18, (A) shows a plan view of an optical disk 
231 1 and (B) shows a perspective view of an essential 
part of the optical disk 231 encircled in (A) on an en- 25 
larged scale. 

The optical disk 231 includes a first track and a 
second track. The first track is formed by a ROM pit 
sequence 233 which is made up of a plurality of ROM 
information pits 232. This first track is made up of a 30 
single spiral track or concentric tracks, and track turns 
of this first track are provided at constant intervals in 
the radial direction of the optical disk 231. On the 
other hand, the second track is formed in a write re- 
gion 235, and is made up of ID signal pits 234 which 35 
indicate the track number, the sector number and the 
like. The ID signal pits 234 are arranged at a distance 
of 1/4 the interval between two mutually adjacent 
ROM pit sequences 233 along the radial direction of 
the optical disk 231 , and are arranged parallel to the 40 
ROM pit sequences 233. The user can write arbitrary 
information in the write region 235. 

in this embodiment, the interval of the ROM pit 
sequences 233, that is, a distance between center 
lines 236 of two mutually adjacent ROM pit sequenc- 45 
es 233, is 1.6 jim. 

On the other hand, the ID signal pits 234 are ar- 
ranged at a distance which is 1/4 the interval of 1.6 
jim from the center line 236 in the radial direction to- 
wards the center of the optical disk 231. In other so 
words, the ID signal pits 234 are arranged on a path 
237 which is parallel to the center line 236 and is a dis- 
tance 0.4 (im from the center line 236 in the radial di- 
rection towards the center of the optical disk 231 . 

Although not shown in FIG.18, a recording layer 55 
similar to that of the above described embodiments of 
the optical disk are provided on the entire top surface 
of the optical disk 231 under the ROM pit sequence 



233, the ID signal pits 234 and the write region 235. 
In addition, this recording layer is made of a magneto- 
optic material such as a DyFeCo alloy. 

Next, a description will be given of a second em- 
bodiment of the optical disk producing method ac- 
cording to the present invention, by referring to 
FIG. 19. In this embodiment, it is assumed for the sake 
of convenience that the optical disk 231 is produced. 

First, in an exposure process, a photoresist 242 
is coated on a. circular glass substrate 241 in FIG. 19 
(A), and the necessary patterns are drawn on the 
photoresist 242 by two laser beams 243a and 243b 
which are reduced to 1 urn or less. The necessary pat- 
terns are the patterns which are necessary to form 
the ROM information pits 232 of the ROM pit se- 
quence 233 and the ID signal pits 234. 

When drawing the necessary patterns, the laser 
beams 243a and 243b are output in the following 
manner. That is, a laser beam 243 which is emitted 
from an Ar laser tube 244 is reflected by a semjtrans- 
parent mirror 245 on one hand and is transmitted to- 
wards a mirror 246 on the other. Hence, the transmit- 
ted laser beam reflected by the mirror 246. As a re- 
sult, a split laser beam 243a from the semitransparent 
mirror 245 is modulated in a modulator 247, and a 
split laser beam 243b1 from the mirror 246 is modu- 
lated in a modulator 248. The modulated beam from 
the modulator 247 is used to form the ROM informa- 
tion pits 232, and the modulated beam from the mod- 
ulator 248 is used to form the ID signal pits 234. 

The modulated beam from the modulator 247 is 
reflected by a semitransparent mirror 250 via an ob- 
jective lens 249. On the other hand, the modulated 
beam from the modulator 247 is reflected by a mirror 
252 via an objective lens 251, and is transmitted 
through the semitransparent mirror 250. The objec- 
tive lens 249 makes an adjustment so that the optical 
path of the modulated beam from the modulator 247 
after being reflected by the semitransparent mirror 
250 deviates slightly from the optical path of the 
modulated beam which is output from the modulator 
248 and is transmitted through the semitransparent 
mirror 250. 

The modulated beams from the semitransparent 
mirror 250 are reflected by a mirror 253 and are irra- 
diated on the photoresist 242 as the laser beams 
243a and 243b via an objective lens 254. The objec- 
tive lens 254 makes the necessary adjustment so 
that the spots of the laser beams 243a and 243b on 
the surface of the photoresist. 242 becomes 1 urn or 
less in diameter. On the other hand, the adjustment 
made in the objective lens 249 at the preceding stage 
separates the center lines of the spots of the two las- 
er beams 243a and 243b by a distance of 0.4 um. 

Next, in a developing process, a photoresist 242a 
which has the necessary patterns drawn thereon by , 
the exposure process is developed in FiG.19 (B). 

Thereafter, in a plating process, a Ni plating is 
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made on the developed photoresist layer 242a to 
form a Ni plated part 255 in FIG. 19 (C). 

In a removal process, the Ni plated part 255 is re- 
moved from the photoresist 242a to obtain a stamper 
(Ni plated part) 255 in FIG. 19(D). 5 

Finally, in a molding process, the stamper 255 is 
mounted on an injection molding machine (not shown) 
after the stamper 255 is shaped to a desired shape, 
and a substrate 256 shown in FIG.1 9 (E) is formed by 
molding a polycarbonate substrate. 10 

In addition, a recording layer made of a magneto- 
optic material, a protection layer and the like are sput- 
tered on a pattern surface of the substrate 256, and 
the optical disk 231 shown in FIG.1 8 is produced. 

The optical disk 231 which is produced in the 15 
above described manner was loaded into an optical 
disk tester (not shown). The present inventors irradi- 
ated a spot of a read laser beam on the ROM pit se- 
quence 233 as indicated by an arrow 238 in FIG.1 8, 
and observed a read signal (intensity of reflected 20 
light) on an oscilloscope while carrying out a tracking 
control. According to this observation, it was possible 
to confirm the existence of the ID signal which is read 
from the periodically arranged ID signal pits 234 and 
is mixed in the ROM information which is read from 25 
the ROM information pits 233. 

In addition, the present inventors irradiated a 
spot of a read laser beam on the write region 235 as 
indicated by an arrow 239 in FIG. 18, and observed a 
read signal on the oscilloscope while carrying out a 30 
tracking control. In this case, it was possible to con- 
firm that the ID signal periodically exists within a sig- 
nal having a light intensity which is read from a flat 
part of the optical disk 231. 

It was possible to obtain the ID signal because a 35 
part of the spot of the read laser beam hits the ID sig- 
nal pit 234 regardless of whether the spot is on the 
ROM pit sequence (ROM region) 233 as indicated by 
the arrow 238 or on the write region 235 as indicated 
by the arrow 239. 40 

In other words, the spot of the read laser beam 
always hits the ID signal pit 234 of the ROM pit se- 
quence 233 or the ID signal pit 234 of the write region 
235, because the ID signal pits 234 are arranged on 
the path 237 which is parallel to the center line 236 45 
and is a predetermined distance from the center line 
236 in the radial direction towards the center of the 
optical disk 231 , where the predetermined distance is 
1/4 the distance separating the Center lines 236 of 
two mutually adjacent ROM pit sequences 233. so 

Of course, the ID signal pits 234 may be provided 
on a path 237 which is parallel to the center line 236 
and is the predetermined distance from the center 
line 236 in the radial direction towards the outer per- 
iphery of the optical disk 231. 55 

According to the third embodiment of the optical 
disk, it is possible to improve the recording density of 
the information which is arbitrarily written by the user 



and the ROM information which is prerecorded on the 
optical disk, because the ROM pit sequence 233, the 
ID signal pits 234 and the write region 235 are respec- 
tively arranged in a spiral path or concentric paths on 
the optical disk 231 . In addition, it is possible to quick- 
ly detect a target position on the optical disk 231 when 
carrying out a write, erase or read operation. 

Next, a description will be given of a fourth em- 
bodiment of the optical disk according to the present 
invention, by referring to FIG.20. 

In FIG.20, (A)showsa plan view of an optical disk 
261 , and (B) shows a perspective view of an essential 
part of the optical disk 261 encircled in (A) on an en- 
larged scale. 

The optical disk 261 shown in FIG.20 has projec- 
tions in place of the pits of the optical disk 231 shown 
in FIG. 18. In other words, the optical disk 261 in- 
cludes a first track and a second track. The first track 
is formed by a ROM projection sequence 263 which 
is made up of a plurality of ROM information projec- 
tions 262. This first track is made up of a single spiral 
track or concentric tracks, and track turns of this first 
track are provided at constant intervals in the radial 
direction of the optical disk 261. On the other hand, 
the second track is formed in a write region 265, and 
is made up of ID signal projections 264 which indicate 
the track number, the sector number and the like. The 
ID signal projections 264 are arranged at a distance 
of 1/4 the interval between two mutually adjacent 
ROM projection sequences 263 along the radial di- 
rection of the optical disk 261 , and are arranged par- 
allel to the ROM projection sequences 263. The user 
can write arbitrary information in the write region 265. 

In this embodiment, the interval of the ROM pro- 
jection sequences 263, that is, a distance between 
center lines 266 of two mutually adjacent ROM pro- 
jection sequences 263, is 1.6 um. 

' On the other hand, the ID signal projections 264 
are arranged at a distance which is 1/4 the interval of 
1 .6 um from the center line 266 in the radial direction 
towards the center of the optical disk 261. In other 
words, the ID signal projections 264 are arranged on 
a path 267 which is parallel to the center line 266 and 
is a distance 0.4 um from the center line 266 in the 
radial direction towards the center of the optical disk 
261. 

Although not shown in FIG.20, a recording layer 
similar to that of the above described embodiments of 
the optical disk are provided on the entire top surface 
of the optical disk 261 under the ROM projection se- 
quence 263, the ID signal projections 264 and the 
write region 265. In addition, this recording layer is 
made of a magneto-optic material such as a DyFeCo 
alloy. 

Next, a description will be given of a third embodi- 
ment of the optical disk producing method according 
to the present invention, by referring to FIG.21 . In this 
embodiment, it is assumed for the sake of conve- 



13 



25 



EP 0 559 449 A2 



26 



nience that the optical disk 261 is produced. 

The stamper 255 is formed by the steps descri- 
bed above in conjunction with FIG. 19 (A) through (D). 
In a plating process, Ni is plated on the stamper 255 
so as to form a Ni plated part 268 in FIG.21 (A). 

Then, in a removing process, the Ni plated part 
268 is removed from the stamper 255 in FIG.21 (B), 
so as to form a stamper 268 which has a concavo- 
convex pattern complementary to the concavo-con- 
vex pattern of the stamper 255. 

Finally, in a molding process, the stamper 268 is 
mounted on an injection molding machine (not shown) 
after the stamper 268 is shaped to a desired shape, 
and a substrate 269 shown in FIG.21 (C) is formed by 
molding a polycarbonate substrate which has a light 
transmitting characteristic. This substrate 269 has a 
concavo-convex pattern complementary to that of 
the substrate 256 shown in FIG. 19. 

In addition, a recording layer made of a magneto- 
optic material, a protection layer and the like are sput- 
tered on a pattern surface of the substrate 269, and 
the optical disk 261 shown in FIG.20 is produced. 

The optical disk 261 which is produced in the 
above described manner was loaded into an optical 
disk tester (not shown). The present inventors used a 
read laser beam which would track the write region 
135 of the optical disk 231 shown in FIG.18. In this 
case, the irradiated read laser beam tracked the 
ROM projection sequence 263 in FIG.20, and a read 
signal (intensity of reflected light) was observed on 
an oscilloscope. According to this observation, it was 
possible to confirm the existence of the ID signal 
which is read from the periodically arranged ID signal 
projections 264 and is mixed in the ROM information 
which is read from the ROM information projections 
263. 

In addition, the present inventors used a read las- 
er beam which would track the ROM pit region 133 of 
the optical disk 231 shown in FIG.18. In this case, the 
irradiated read laser beam tracked the write region 
265 in FIG.20, and a read signal was observed on the 
oscilloscope. In this case, it was possible to confirm 
that the ID signal periodically exists within a signal 
having a light intensity which is read from a flat part 
of the optical disk 261. 

The above described phenomenon occurred be- 
cause the concavo-convex pattern of the optical disk 
261 is complementary to that of the optical disk 231 . 

It was possible to obtain the ID signal because a 
part of the spot of the read laser beam hits the ID sig- 
nal projection 264 regardless of whether the spot is 
on the ROM projection sequence (ROM region) 263 
or on the write region 265. 

In other words, the spot of the read laser beam 
always hits the ID signal projection 264 of the ROM 
projection sequence 263 or the ID signal projection 
264 of the write region 265, because the ID signal pro- 
jections 264 are arranged on the path 267 which is 



parallel to the center line 266 and is a predetermined 
distance from the center line 266 in the radial direc- 
tion towards the center of the optical disk 261, where 
the predetermined distance is 1/4 the distance sepa- 
5 rating the center lines 266 of two mutually adjacent 
ROM projection sequences 263. 

According to the fourth embodiment of the opti- 
cal disk, it is possible to improve the recording density 
of the information which is arbitrarily written by the 
10 user and the ROM information which is prerecorded 
on the optical disk, because the ROM projection se- 
quence 263, the ID signal projections 264 and the 
write region 265 are respectively arranged in a spiral 
path or concentric paths on the optical disk 261. In 
15 addition, it is possible to quickly detect a target posi- 
tion on the optical disk 261 when carrying out a write, 
erase or read operation. 

According to the conventional optical disk 10 
shown in FIG.2 in which the ROM pit sequence does 
20 not overlap the write region, the spot of the read 
beam will track the write region of the optical disk 10 
if the optical disk 10 is loaded into a type of optical 
disk unit which reads the signal by tracking the land 
(write region) of the optical disk. In this case, there is 
25 a problem in that the ROM information of the ROM pit 
sequence cannot be read by this optical disk unit. 

However, according to the optical disk 261 shown 
in FIG.20, the spot of the read beam will correctly 
track the ROM projection sequence 263 even if the 
30 optical disk 261 is loaded into a type of optical disk 
unit which reads the signal by tracking the land of the 
optical disk. For this reason, it is possible to read the 
ROM information from the ROM information projec- 
tions 262 of the optical disk 261. 
35 In other words, as may be readily understood 

from the tracking mechanism described above in con- 
junction with F1G.10, the polarity of the tracking error 
signal and the moving direction of the objective lens 
142 may be reversed. Whether or not the tracking is 
40 made with respect to the pit (or groove) 66 which is 
closer to the objective lens 142 or the land 65 which 
is farther away from the objective lens 142 in FIG.1 0, 
is determined by the polarity of the tracking error sig- 
nal and the moving direction of the objective lens 142. 
45 Therefore, in order to make the beam spot track the 
pit sequence in the optical disk unit which tracks the 
land, the shape of the pits forming the pit sequence 
should be reversed, that is, the pits should be re- 
placed by projections as in the case of the fourth em- 
50 bodiment of the optical disk. 

Next, a description will be given of a fifth embodi- 
ment of the optical disk according to the present in- 
vention, by referring to FIG.22. 

In FIG.22, (A) shows a plan view of an optical disk 
55 281 , and (B)-shows a perspective view of an essential 
part of the optical disk 281 encircled in (A) on an en- 
larged scale. 

The optical disk 281 shown in FIG.22 includes a 
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land 282 which forms a first track, and a groove 283 
which forms the second track. The land 182 and the 
groove 283 are alternately arranged in the radial di- 
rection of the optical disk 281. A recording layer 284 
made of a magneto-optic material such as a DyFeCo 
alloy is formed on the entire surface of the land 282 
and groove 283. 

A distance between two iands 282 in the radial di- 
rection is 1 .6 urn, and a width of the groove 283 which 
has a U-shaped cross section is approximately 1 jam. 
ID signal pits 285 are formed at parts where each land. 
282 approximately intersects lines which extend out- 
wardly from the center of the optical disk 281 in the 
radial direction at 14.4° intervals. In addition, ROM in- 
formation pits 286 are formed at parts of the land 282 
other than the part where the ID signal pits 285 are 
formed. 

The lines which extend radially at 14.4° intervals . 
are imaginary lines corresponding to boundaries of 
the sectors of the optical disk 281. Generally, the opt- 
ical disk is divided into 25 sectors, and the 14.4° in- 
terval is obtained when 360° is divided by 25. 

A magneto-optic ID signal recording part 287 in 
which the ID signal is written by the magneto-optic re- 
cording is provided approximately at a part of the 
groove 283 adjacent to the ID signal pit 284 of the 
land 282. Parts of the groove 283 other than the mag- 
neto-optic ID signal recording part 287 forms a write 
region 288. 

When irradiating the laser beam on the optical 
disk 281 , the beam spot can only track one of the land 

282 or the groove 283. For this reason, the magneto- 
optic ID signal recording part 287 is provided in the 
groove 283 so that the ID signal is readable from both 
the land 282 and the groove 283. 

The optical disk 281 can be produced by slightly 
modifying the second embodiment of the optical disk 
producing method described above in conjunction 
with FIG.19. In other words, when producing the opt- 
ical disk 281 , the two laser beams 243a and 243b are 
separated by a distance amounting to 1/2 the pitch of 
the lands 282, that is, 1/2 the interval between two 
lands 282 which are mutually adjacent in the radial di- 
rection of the optical disk 281 . Hence, in this case, the 
groove 283 is formed by the laser beam 243b, and the 
ID signal pits 285 and the ROM information pits 286 
are formed by t he laser beam 243a. Furthermore, the 
thickness of the photoresist 242 shown in FIG.19 and 
the power of the laser beam 243b which forms the 
groove 283 are optimized, so that the exposure is 
made to the glass substrate 241 and the cross section 
of the groove 283 is formed to the U -shape. 

According to the optical disk 281, the ROM infor- 
mation and the ID signal are written in the land 282, 
and the ID signal is written in a small portion of the 
groove 283. Otherwise, the majority of the groove 

283 can be used as the write region 288. For this rea- 
son, it is possible to improve the recording density of 



the information which is arbitrarily written by the user 
and the ROM information which is written before- 
hand. In addition, it is possible to quickly detect a tar- 
get position on the optical disk 281 when making a 
5 write, erase or read operation. 

Moreover, when the optical disk 281 is loaded 
into a type of optical disk unit which reads the signal 
by tracking the land of the optical disk, it is possible 
to track the ROM information pits 286. Hence, it is 
10 possible to read the ROM information, and the prob- 
lem encountered in the conventional optical disk 10 
shown in FIG.2 is eliminated. 

Next, a description will be given of a sixth embodi- 
ment of the optical disk according to the present in- 
15 vention, by referring to FIG. 23. In this embodiment, 
the present invention is applied to a magneto-optic 
disk. 

A magneto-optic disk 360 shown in FIG. 23 in- 
cludes a guide groove 361, and a land 362 which is 

20 provided between two mutually adjacent guide 
grooves 361. For example, the guide groove 361 has 
a width e = 1 urn, and an interval f between two mu- 
tually adjacent guide grooves 361 is 2 u.m. The land 
362 forms a track T 1t and the guide groove 361 forms 

25 a track T 2 . A magnetic layer (not shown) wh ich is mag- 
netized in the perpendicular direction is formed on 
the entire top surface of the magneto-optic disk 360. 
The top surface of the magneto-optic disk 360 in- 
cludes a data write region 363, an SM write region 

30 364, and an ID write region 365. 

In the SM write region 364, the SM is written on 
the track T 2 in the form of a pit sequence which is 
made up of SM pits 366. On the other hand, the SM 
is written by the magneto-optic recording on the track 

35 Ti in the SM write region 364 in the form of a SM mag- 
neto-optic recording 367. In FIG.23, an arrow 368 in- 
dicates the direction of perpendicular magnetization. 

In the ID write region 365, the ID is written on the 
track J 2 in the form of a pit sequence which is made 

40 up of ID pits 370. On the other hand, the ID is written 
by the magneto-optic recording on the track in the 
ID write region 365 in the form of an ID magneto-optic 
recording 371 . 

The recording format of the magneto-optic disk 

45 360 is shown in FIG.30. 

On the other hand, in the data write region 363, 
the data is written by the magneto-optic recording on 
each of the tracks Ti and T 2 . 

FIG.24 is a flow chart for explaining a fourth erh- 

50 bodiment of the optical disk producing method ac- 
cording to the present invention. In this embodiment 
of the optical disk producing method, it is assumed for 
the sake of convenience that the optical disk 360 
shown in FIG.23 is produced. 

55 In FIG.24, a step 375 carries out a substrate 

molding process. In other words, an injection molding 
is made by injecting a substrate material into a mold 
in which a stamper is fit, so that a substrate having 
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guide grooves and pit sequences is formed. 

Next, a step 376 carries out a magnetic layer 
forming process. In other words, a perpendicular 
magnetic layer is formed on at least the entire top sur- 
face of the substrate which is formed in the preceding 5 
step 375. 

Thereafter, a step 377 carries out a write process. 
In other words, a semi-completed magneto-optic disk 
is loaded into a write unit so as to write the SM and 
ID. More particularly, theSM is written in the SM write 10 
region 364 of the track T A by the magneto-optic re- 
cording with reference to the preformed pit sequenc- 
es, and the ID is then written in the ID write region 365 
by the magneto-optic recording. 

The magneto-optic disk 360 is completed by the 15 
above described steps 375 through 377. 

Next, a description will be given of a second em- 
bodiment of the optical disk unit according to the pres- 
ent invention, by referring to FIG.25. In FIG.25, those 
parts which are the same as those corresponding 20 
parts in FIG.6 are designated by the same reference 
numerals, and a description thereof will be omitted. 

An optical disk unit 380 includes three switches 
381, 382 and 383 in addition to those elements of the 
optical disk unit 20 shown in FIG.6. In addition, a con- 25 
trailer 45A is provided in place of the controller 45 
shown in FIG.6. This controller 45A also controls the 
switches 381, 382 and 383. 

The switch 381 is provided at the input stage of 
the SM detector 43. This switch 381 inputs the reflec- 30 
tance signal 42 to the SM detector 43 when connect- 
ed to a contact 381-1, and inputs the magneto-optic 
signal 40 to the SM detector 43 when connected to a 
contact 381-2. 

The switch 382 is provided at the input stage of 35 
the ID detector 44. This switch 382 inputs the reflec- 
tance signal 42 to the ID detector 44 when connected 
to a contact 382-1, and inputs the magneto-optic sig- 
nal 40 to the ID detector 44 when connected to a con- 
tact 382-2. 40 

The switch 383 is provided at the input stage of 
the tracking servo circuit 35, and is used to reverse 
the characteristic of the tracking servo circuit 35. This 
is because the relationship between the tracking er- 
ror and the outputs of the split photodetector 32 when 45 
the spot scans the track T 1 of the land 362, is opposite 
to the relationship between the tracking error and the 
outputs of the split photodetector 32 when the spot 
scans the track T 2 of the guide groove 361 . 

Next, a description will be given of the read oper- 50 
ation of the optical disk unit 380 when reading the 
magneto-optic disk 360. 

First, a description will be given of a case where 
the beam spot 326 scans the track T, of the land 362 
of the magneto-optic disk 360. 55 

In this case, the switch 381 is connected to the 
contact 38 1-2, the switch 382 is connected to the con- 
tact 382-2 and the switch 383 is connected to the con- 

16 



tacts 383 T 1 and 383-2, responsive to control signals 
output from the controller 45A. 

When the beam spot 326 scans the SM write re- 
gion 364, the magneto-optic signal 40 which is read 
from the SM magneto-optic recording 367 is input to 
the SM detector 43 via the switch 381 and the SM is 
detected. The content of the SM pits 366 on the ad- 
jacent track T 2 is the same, as the content of the SM 
magneto-optic recording 367 on the track T 1p and the 
problem of crosstalk does not occur. The ID detector 
44 is activated when the SM is detected by the SM de- 
tector 43. ■ ~ 

On the other hand, when the beam spot 326 
scans the ID write region 365, the magneto-optic sig- 
nal 40 which is read from the ID magneto-optic re- 
cording 371 is input to the ID detector 44 via the 
switch 382 and the ID is detected. 

Next, a description will be given of the crosstalk 
from the ID pits 370 of the adjacent track T 2 . Accord- 
ing to the measurements made by the present inven- 
tors, the crosstalk in this case was -33 dB as shown 
in FIG.31. This crosstalk of -33 dB is smaller than a 
tolerable value which is -24 dB, and thus, the ID mag- 
neto-optic recording 371 can be read correctly with- 
out error. 

The beam spot 362 then scans the data region 
363. Hence, the magneto-optic signal 40 which is ob- 
tained by reading the data which is written on the 
track Ti in the land 362 by the magneto-optic record- 
ing is demodulated by the demodulator 41, and the 
demodulator 41 outputs the read signal (data). The 
crosstalk from the adjacent track T 2 caused by the 
reading of the data which is similarly written on the 
adjacent track T 2 by the magneto-optic recording was 
also measured, but the crosstalk was -34 dB and 
small as shown in FIG.31 . Hence, no problem was in- 
troduced by this crosstalk. 

Of course, the tracking control is carried out in a 
normal manner according to the curve I shown in 
FIG.7 described above. 

Next, a description will be given of a case where 
the beam spot 326 scans the track T 2 of the guide 
groove 361 of the magneto-optic disk 360. 

In this case, the switch 381 is connected to the 
contact 381-1 , the switch 382 is connected to the con- 
tact 382-1 and the switch 383 is connected to the con- 
tacts 383-3 and 383-4, responsive to control signals 
output from the controller 45A. 

When the beam spot 326 scans the SM write re- 
gion 364, the reflectance signal 42 which is read from 
the SM pits 366 is input to the SM detector 43 via the 
switch 381 and the SM is detected. The crosstalkfrom 
the SM magneto-optic recording 367 of the adjacent 
track Ti does not introduced any problems. The ID de- 
tector 44 is activated when the SM is detected by the 
SM detector 43. 

On the other hand, when the beam spot 326 
scans the ID write region 365, the reflectance signal 
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42 which is read from the ID pits 370 is input to the 
ID detector 44 via the switch 382 and the ID is detect- 
ed. 

Next, a description will be given of the crosstaik 
from the ID magneto-optic recording 371 of the adja- 5 
cent track Tv According to the measurements made 
by the present inventors, the crosstalk in this case 
was -40 dB as shown in FIG. 31. This crosstalk of -40 
dB is smaller than the tolerable value which is -24 dB, 
and thus, the ID pits 370 can be read correctly without w 
error. 

The beam spot 362 then scans the data region 
363. Hence, the magneto-optic signal 40 which is ob- 
tained by reading the data which is written on the 
track T 2 in the guide groove 361 by the magneto-optic 15 
recording is demodulated by the demodulator 41 , and 
the demodulator 41 outputs the read signal (data). 
The crosstalk from the adjacent track T t caused by 
the reading of the data which is similarly written on 
the adjacent track Tt by the magneto-optic recording 20 
was also measured, but the crosstalk was -34 dB and 
small as shown in FIG.31. Hence, no problem was in- 
troduced by this crosstalk. 

The relationship between the direction in which 
the beam spot 362 deviates and the output of the pho- 25 
todetector 32 when scanning the guide groove 361 is 
opposite to that when scanning the land 362. How- 
ever, by providing the switch 383 with the contacts 
383-1 through 383-4 connected as shown in FIG.25, 
it becomes possible to carry out the tracking control 30 
in a normal manner according to the curve I shown in 
FIG.7, regardless of whether the land 362 or the 
guide groove 361 is scanned. 

Next, a description will be given of a seventh em- 
bodiment of the optical disk according to the present 35 
invention, by referring to FIG.26. In FIG. 26, those 
parts which are the same as those corresponding 
parts in FIG. 23 are designated by the same reference 
numerals, and a description thereof will be omitted. 

In a magneto-optic disk 360A shown in FIG.26, 40 
the width of the sequence of SM pits 366A and the 
width of the sequence of ID pits 370Aare made wider 
than those of FIG.23, so as to have substantially the 
same width as the guide groove 361. The structure of 
this magneto-optic disk 360A is otherwise the same 45 
as that of the magneto-optic disk 360 shown in 
FIG.23. 

The recording format of the magneto-optic disk 
360A is shown in FIG.30. 

On the other hand, the crosstalk of this magneto- 50 
optic disk 360A is shown in FIG.31 . With regard to the 
ID write region 365, the crosstalk from the ID pits 
370A of the track T 2 was -29 dB, and the crosstalk 
from the ID magneto-optic recording 371 of the track 
T n was -41 dB as shown in FIG.31. The crosstalk at 55 
the data write region 363 was -32 dB. 

Next, a description will be given of an eighth em- 
bodiment of the optical disk according to the present 



invention, by referring to FIG.27. In FIG.27, those 
parts which are the same as those corresponding 
parts in FIG.23 are designated by the same reference 
numerals, and a description thereof will be omitted. 

In a magneto-optic disk 390 shown in FIG.27, a 
guide groove 391 extends from the data write region 
363 and reaches the SM write region 364 and the ID 
write region 364. The guide groove 391 forms the 
track T u and a land 392 forms the track T 2 . 

In the SM write region 364, a sequence of SM pits 
393 is provided in the track T^ f and SM magneto-optic 
recording 394 is provided in the track T 2 . 

On the other hand, in the ID write region 365, a 
sequence of ID pits 395 is provided in the track T 1t 
similarly to the SM recording region 364, and an ID 
magneto-optic recording 396 is provided in the track 
T 2 . 

The recording format of the magneto-optic disk 
390 is shown in FIG.30. 

On the other hand, the crosstalk of this magneto- 
optic disk 390 is shown in FIG.31 . With regard to the 
ID write region 365, the crosstalk from the ID pits 396 
of the track Ti was -34 dB, and the crosstalk from the 
ID magneto-optic recording 395 of the track T 2 was - 
43 dB as shown in FIG.31. The crosstalk at the- data 
write region 363 was -33 dB. 

Next, a description will be given of a ninth em- 
bodiment of the optical disk according to the present 
invention, by referring to FIG.28. In FIG.28, those 
parts which are the same as those corresponding 
parts in FIG.23 are designated by the same reference 
numerals, and a description thereof will be omitted. 

In a magneto-optic disk 360B shown in FIG.28, 
the SM write region 364 is provided with the se- 
quence of SM pits 366 also for the track Tj. The ID 
write region 365 of the magneto-optic disk 360B is the 
same as that of the magneto-optic disk 360 shown in 
FIG.23. 

The recording . format of the magneto-optic disk 
360B is shown in FIG.30. 

On the other hand, the crosstalk of this magneto- 
optic disk 360B is shown in FIG.31. With regard to the 
ID write region 365, the crosstalk from the ID pits 370 
of the track T 2 was -32 dB, and the crosstalk from the 
ID magneto-optic recording 371 of the track was - 
41 dB as shown in FIG.31. The crosstalk at the data 
write region 363 was -34 dB. 

Next, a description will be given of a tenth em- 
bodiment of the optical disk according to the present 
invention, by referring to FIG.29. In FIG.29, those 
parts which are the same as those corresponding 
parts in FIG.27 are designated by the same reference 
numerals, and a description thereof will be omitted. 

In a magneto-optic disk 390A shown in FIG.29, 
the SM write region 364 is made grooveless also for 
the track T 2 , and a sequence of SM pits 393 is provid- 
ed in this track T 2 . The ID write region 365 is the same 
as that of the magneto-optic disk 390 shown in 
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FIG.27. 

The recording format of the magneto-optic disk 
390A is shown in FIG.30. 

On the other hand, the crosstalk of this magneto- 
optic disk 390A is shown in F1G.31 . With regard to the 5 
ID write region 365, the crosstalk from the ID pits 396 
of the track was -34 dB, and the crosstalk from the 
ID magneto-optic recording 395 of the track T 2 was - 
42 dB as shown in FIG.31. The crosstalk at the data 
write region 363 was -33 dB. 10 

Accordingly, it can be seen from FIG.31 that the 
ID can be correctly detected without errorfrom any of 
the sixth through tenth embodiments of the optical 
disk (that is, the magneto-optic disks 360, 360A, 390, 
360B and 390A). 15 

Next, a description will be given of an eleventh 
embodiment of the optical disk according to the pres- 
ent invention, by referring to FIG.32, In FIG.32, those 
parts which are the same as those corresponding 
parts in FIG.27 are designated by the same reference 20 
numerals, and a description thereof will be omitted. 

In a magneto-optic disk 390B shown in FIG.32, 
the ID magneto-optic recording 395 in the ID write re- 
gion 365 is provided on the land 392 of the track T1- 
In addition, a sequence of ID projections 396B in the 25 
ID write region 365 is provided in the guide groove 
391 of the track T 2 . 

Similarly, the SM magneto-optic recording 394 in 
the SM write region 364 is provided on the land 392 
of the track Tv In addition, a sequence of SM projec- 30 
tions 393 B in the SM write region 364 is provided in 
the guide groove 391 of the track T 2 . 

In other words, projections 393B and 396B are 
provided in place of the pits 393 and 396 of the mag- 
neto-optic disk 390 shown in FIG.27. 35 

This magneto-optic disk 390B can be produced 
by the optical disk producing method described with 
reference to FIG.24, for example, similarly to the 
magneto-optic disk 390. But when producing the 
magneto-optic disk 390B, a negative type photoresist 40 
,is used in place of the positive type photoresist which 
is used to produce the magneto-optic disk 390, so 
that it is possible to form the SM projections 393B and 
the ID projections 396B. 

Of course, each of the embodiments of the opti- 45 
cal disk can be appropriately combined with another 
embodiment of the optical disk so as to obtain the ad- 
vantageous effects of the two combined embodi- 
ments. 

Further, the present invention is not limited to 50 
these embodiments but various variations and modi- 
fications may be made without departing from the 
scope of the present invention. 

55 

Claims 

1- An optical disk adapted for use in an optical disk 
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unit which irradiates a light beam spot on a target 
track on the optical disk and controls tracking of 
the light beam spot based on a tracking error sig- 
nal which is generated based on a reflected light 
beam from the optical disk, said optical disk com- 
prising a disk shaped substrate (73, 103); a spiral 
or concentric guide tracks (61) provided on said 
substrate; a writable region (62) provided on said 
substrate between two mutually adjacent track 
turns of said guide track; and a preformed track 
(63) provided within said guide track and prere- 
corded with read-only information in a form of va- 
riations of a topological feature, characterized in 
that said guide track (61) and said topological 
feature have mutually different height positions 
so that a tracking error signal which is generated 
when the light beam spot scans said guide track 
(61) has the same amplitude as a tracking error 
signal which is generated when the light beam 
spot scans said preformed track (63); and that 
said height positions of said guide track (61) and 
said topological feature are drfferentfrom a height 
position which generates a maximum tracking er- 
ror signal amplitude when scanned by the light 
beam spot. 

2. The optical disk as claimed in claim 1, character- 
ized in that said guide track (61) is made up of a 
continuous groove (75), said topological feature 
is made up of intermittent pits (77), and the height 
positions of said guide track and said topological 
feature correspond to maximum depths of the 
groove and the pits. 

3. The optical disk as claimed in claim 1, character- 
ized in that said guide track (61) is made up of a 
continuous rail (105), said topological feature is 
made up of intermittent projections (107), and the 
height positions of said guide track and said topo- 
logical feature correspond to maximum heights of 
the rail and the projections. 

4. The optical disk as claimed in any of claims 1 to 

3, characterized in that said writable region (62) 
enables writing of information thereto by magne- 
to-optic recording and reading of the information 
therefrom. 

5. The optical disk as claimed in any of claims 1 to 

4, characterized in that there is further provided 
a preformat region (72b, 102b) provided in said 
writable region (62) and prerecorded with an 
identification signal which includes at least a sec- 
tor number and a track number for identifying a 
position on the optical disk. 

6. The optical disk as claimed in claim 1, character- 
ized in that there is further provided a preformat 
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region (72b, 102b) extending radially from a cen-. 
ter of the optical disk and prerecorded with an 
identification signal for identifying a position on 
the optical disk, said identification signal being 
prerecorded in a form of variations of topological s 
feature in said writable region (62) of said prefor- 
mat region (72b f 102b), said identification signal 
being prerecorded in a form of variations in mag- 
netization direction by magneto-optic recording in 
said guide track (61) of said preform at region 10 
(72b, 102b). 

7. The optical disk as claimed in claim 6, character- 
ized in that the substrate surface is divided into 

a plurality of sectors which are bounded by imag- 15 
inary lines which extend radially from the center 
of the optical disk, the topological feature of the 
identification signal is provided approximately at 
an intersection of the imaginary line and said writ- 
able region (62), said read-only information is 20 
prerecorded between two topological features of 
the identification signal, and the identification 
signal is prerecorded by the magneto-optic re- 
cording in said guide track (61 ) adjacent to the to- 
pological feature of the identification signal pro- 25 
vided in said writable region (62). 

8. The optical disk as claimed in claim 1 , character- 
ized in that there is further provided a preformat 
region (72b, 102b) extending radially from a cen- 30 
ter of the optical disk and prerecorded with an 
identification signal for identifying a position on 

the optical disk, said identification signal being 
prerecorded in a form of variations of topological 
feature in said guide track (61) of said preformat 35 
region (72b, 102b), said identification signal be- 
ing prerecorded in a form of variations in magne- 
tization direction by magneto-optic recording in 
said writable region (62) of said preformat region 
(72b. 102b). 40 

9. The optical disk as claimed in claim 8, character- 
ized in that the substrate surface is divided into 
a plurality of sectors which are bounded by imag- 
inary lines which extend radially from the center 45 
of the optical disk, the topological feature of the 
identification signal is provided approximately at 

an intersection of the imaginary line and said 
guide track (61), said read-only information is 
prerecorded between two topological features of so 
the identification signal, and the identification 
signal is prerecorded by the magneto-optic re- 
cording in said writable region (62) adjacent to 
the topological feature of the identification signal 
provided in said guide track (61). 55 

10. An optical disk adapted for use in an optical disk 
unit which irradiates a light beam spot on a target 



track on the optical disk, said optical disk com- 
prising: a disk shaped substrate (256, 269); a spi- 
ral or concentric first tracks (233, 263) provided 
on said substrate and prerecorded with read-only 
information in a form of variations of topological 
feature (232, 262); and a second track provided 
between two mutually adjacent track turns of said 
first track and including a writable region (235, 
265) which enables writing, erasing and reading 
of information, characterized in that there is pro- 
vided: a path (237, 267) parallel to said first track 
and prerecorded with an identification signal for 
identifying a position on the optical disk in a form 
of variations of topological feature (234, 264), and 
that said path (237, 267) is located at a position 
so that the light beam spot which scans either 
one of said first track and said second track simul- 
taneously scans the topological feature (234, 
264) of the identification signal. 

11. The optical disk as claimed in claim 10, charac- 
terized in that two mutually adjacent track turns 
of said first track (233, 263) are separated by a 
predetermined distance in a radial direction of the 
optical disk, and a separation between said first 
track (233, 263) and said path (237, 267) in the 
radial direction is 1/4 said predetermined dis- 
tance. 

12. The optical disk as claimed in claim 10or 11, char- 
acterized in that the topological feature (234, 
264) is selected from a group consisting of a pit 
(234) and a projection (264) provided on said sub- 
strate (256, 269). 

13. An optical disk comprising: a disk shaped sub- 
strate having a substrate surface which is divided 
into a plurality of sectors; a spiral or concentric 
first tracks (T 2f T\) provided on said substrate; a 
second track (T t , Tj) provided on said substrate 
between two mutually adjacent track turns of said 
first track, characterized in that said second 
track (T 1f T 2 ) has a height which is different from 
that of said first track (T 2 , T1) relative to a height 
of the substrate surface; that there are further 
provided: a data write region (363) provided in the 
sector for writing data by magneto-optic record- 
ing; and an address write region (365) provided in 
the sector and prerecorded with address infor- 
mation for identifying a position on the optical 
disk; and that said address information prere- 
corded on said first track (T 2 , T^ within said ad- 
dress write region (365) and said address infor- 
mation prerecorded on said second track (T 1f T^ 
within said address write region (365) being pre- 
recorded according to mutually different record- 
ing techniques. 
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14. The optical disk as claimed in claim 13, charac- 
terized in that said first track (T 2 , TO is made up 
of a groove (361 , 391), and said address informa- 
tion prerecorded on said first track (T 2 , T^ within 
said address write region (365) is prerecorded in s 
a form of variations of topological feature (366, 
366A, 370, 370A, 393, 393B, 396, 396B). 

15. The optical disk as claimed in claim 14, charac- 
terized in that the groove (361, 391) is discontin- 10 
uous at said address write region (365). 

16. The optical disk as claimed in claim 13, charac- 
terized in that said second track (T,, T 2 ) is made 

up of a groove (261 , 391), and said address infor- 15 
mation prerecorded on said first track (T 2 , T^ 
within said address write region (365) is prere- 
corded in a form of variations of topological fea- 
ture (366, 366A, 370, 370A, 393, 393B, 396, 
396B). 20 

17. The optical disk as claimed in claim 16, charac- 
terised in that the groove (361, 391) is discontin- 
uous at said address write region (365). 

25 

18. The optical disk as claimed in claim 13, charac- 
terized in that said address information is prere- 
corded by magneto-optic recording on one of said 
first and second tracks (T 2 , T 1( * T 1( TJ within said 
address write region (365). 30 

19. The optical disk as claimed in claim 18, charac- 
~ terized in that said address information is prere- 
corded in a form of variations of topological fea- 
ture (366, 366A, 370, 370A, 393, 393B, 396, 35 
396B) on the other of said first and second tracks 

(T 2 , T^ T 1( T^ within said address write region 
(365). 

20. An optical disk producing method for producing 40 
an optical disk comprising a spiral or concentric 
first tracks provided on a substrate and prere- 
corded with read-only information in a form of va- 
riations of topological feature, a second track pro- 
vided between two mutually adjacent track turns 45 
of the first track and including a writable region 
which enables writing, erasing and reading of in- 
formation, and a path parallel to the first track 

and prerecorded with an identification signal for 
identifying a position on the optical disk in a form so 
of variations of topological feature, characterized 
in that said optical disk producing method com- 
prises the steps of: 

(a) forming a photoresist (242) on a disk shap- 
ed substrate (241); 55 

(b) exposing patterns corresponding to varia- 
tions of the topological features describing 
the read-only information and the identifica- 



tion signal which are to be prerecorded on the 
optical disk by irradiating two laser beams 
(243a, 243b) on the photoresist (242),. said 
two laser beams on the photoresist forming 
beam spots having centers thereof separated 
by a distance corresponding to 1/4 a distance 
between two mutually adjacent track turns of 
said first track; 

(c) developing the photoresist (242); 

(d) plating a metal on the developed surface 
of the disk shaped substrate and removing 
the plated metal (255) to obtain a stamper 
(255) ; and 

(e) molding a light transmitting material (256) 
using the stamper. 

21. The optical disk producing method as. claimed in 
claim 20, characterized in that said step (b) ex- 
poses patterns corresponding to variations of the 
topological features selected from a group con- 
sisting of a pit and a projection. 

22. The optical disk producing method as claimed in 
claim 20, characterized in that there is further 
provided the step of: 

(f) forming a recording layer on the molded 
light transmitting material (256). 

23. An optical disk unit for rewriting and reading infor- 
mation to and from an optical disk which compris- 
es a disk shaped substrate, a spiral or concentric 
guide tracks provided on the substrate, a writable 
region provided on the substrate between two 
mutually adjacent track turns of the guide track, 
and a preformed track provided within the guide 
track and prerecorded wjth read-only information 
in a form of variations of a topological feature, 
said guide track and the topological feature hav- 
ing mutually different height positions so that a 
tracking error signal which is generated when a 
light beam spot scans the guide track has the 
same amplitude as a tracking error signal which 
is generated when the light beam spot scans the 
preformed track, said height positions of the 
guide track and the topological feature being dif- 
ferent from a height position which generates a 
maximum tracking error signal amplitude when 
scanned by the light beam spot, characterized in 
that said optical disk unit comprises: write means 
(141) for writing arbitrary information in the writ- 
able region of the optical disk by irradiating a light 
beam which has a light intensity modulated by 
the arbitrary information; tracking error signal 
generating means (143) for generating a tracking 
error signal from a reflected light beam which is 
obtained from the optical disk when the light 
beam irradiates the optical disk; selecting means 
(144), coupled to said tracking error signal gen- 
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erating means, for selectively outputting the 
tracking error signal from said tracking error sig- 
nal generating means with the same phase or 
with an inverted phase; tracking control means 
(145), coupled to said selecting means, for mov- s 
ing the light beam based on the tracking error sig- 
nal so as to move the light beam spot in a radial 
direction of the optical disk; and read means 
■(.1 46}. for reading the arbitrary information from 
the writable region of the optical disk and the 10 
read-only information from the preformed track of 
the optical disk based on the reflected light beam 
from the optical disk, said tracking control means 
moving the light beam spot to selectively track 
the writable region orthe guide track and the pre- 15 
formed track responsive to the tracking error sig- 
nal output from said selecting means. 

24. The optical disk unit as claimed in claim 23, char- 
acterized in that said read means (146) reads the 20 
arbitrary information from the writable region of 

the optical disk by detecting a rotation of a polar- 
ization plane of the reflected light beam which is 
obtained from the optical disk. 

25 

25. An optical disk unit for reading and writing infor- 
mation to and from an optical disk which compris- 
es a disk shaped substrate having a substrate 
surface which is divided into a plurality of sectors, 

a spiral or concentric first tracks provided on the 30 
substrate, a second track provided on the sub- 
strate between two mutually adjacent track turns 
of the first track and having a height which is dif- 
ferent from that of the first track relative to a 
height of the substrate surface, a data write re- 35 
gion provided in the sector for writing data by 
magneto-optic recording, and an address write 
region provided in the sector and prerecorded 
with address information for identifying a position 
on the optical disk, said address information pre- 40 
recorded on the first track within the address 
write region and the address information prere- 
corded on the second track within the address 
write region being prerecorded according to mu- 
tually different recording techniques, character- 45 
tzed in that said optical disk unit comprises: opt- 
ical head means (21) for relatively scanning the 
first track of the optical disk to obtain a first read 
signal according to a first reading technique, and 
for relatively scanning the second track of the so 
optical disk to obtain a second read signal accord- 
ing to a second reading technique which is differ- 
ent from the first reading technique; address de- 
tector means (44) for detecting an address from 
a read signal; and control means (45A, 381 , 382) 55 
for selectively supplying one of the first and sec- 
ond read signals output from said optical head 
means to said address detector means. 



26. The optical disk unit as claimed in claim 25, char- 
acterized in that said optical head means (21 ) ob- 
tains the first read signal by reading the data and 
address information from the first track using a 
change in rotation of a polarization plane of the 
reflected light beam, and obtains the second read 
signal by reading the address information from 
the second track using a change in reflectance of 
the reflected light beam. 

27. The optical disk unit as claimed in claim 26, char- 
acterized in that said control means (45, 381, 
382) selectively supplies to said address detector 
means (44) one of the address information of the 
first read signal and the second read signal. 

28. The optical disk unit as claimed in claim 25, char- 
acterized in that said optical head means (21) ob- 
tains the first read signal by reading the data and 
address information from the second track using 
a change in rotation of a polarization plane of the 
reflected light beam, and obtains the second read 
signal by reading the address information from 
the first track using a change in reflectance of the 
reflected light beam. 

29. The optical disk unit as claimed in claim 28, char- 
acterized in that said control means (45A, 381, 
382) selectively supplies to said address detector 
means (44) one of the address information of the 
first read signal and the second read signal. 
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